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(57)Abstract: 

PURPOSE: To easily obtain transistors, having a plurality 
of threshold values, inside an identical integrated 
semiconductor device by forcing a channel region having 
different surface reverse voltages. 
CONSTITUTION: First impurity concentration channel 
regions 104 and second impurity concentration channel 
regions 105 are formed in a plurality of rectangular 
shapes in a direction parallel to a channel length. When 
mask pattern widths 107 for impurity introduction and 
their intervals 108 are combined, the area ratio of the 
second impurity concentration channel regions to the 
whole face of a channel region is decided to a desired 
value. Then, the second impurity concentration channel 
regions are formed generally in a channel doping 
process, their impurity concentration is changed by a 
later heat treatment, and their depth is formed to be 
shallower than the junction depth of at least a source 
region 102 and a drain region 103. Consequently, when 
the depth of the second impurity concentration channel 

regions is made shallower than the depth of a depletion layer generated on the surface of a 
substrate at a time when an electric field is applied to a gate electrode, a MOSFET whose 
control voltage is high can be realized at low costs. 
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(54) [389to£;»] *N3^Cfc*oSB£#ifc 

(57) [S«J] 

SBB^U-CKttS. flitfPl*«#«S±©NlMO 
8JAffl^**tf>'** — 0 6i:<J:otIS^ixf:« 

HWOM^^MMi l o 5 

0««05pBW4ffifflJt«CJcS C"CMO S F E TO L# ^ 
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1 ' 

[#fPm#<Z>flSES] 

[Mr*9U] mi«SS¥»fc^tqteIIUB&*rU 

©m i «mM^*s«*si±. nn ro^- 

2 J 111 Sfit£Ei«©¥IftS« t Km 
2 E(EttEffl«0>iFB56«jffi« £ ©It***** 5«t©M 
I SSl||*J:9«ril*li*r4:«:1*«4:i-*BI*«lE 

[m*«3] Km i Rte®j£«£©¥ffii$rai t Km 

fcfclc, KSS 1 S«E«£Ef«»tmi 2 R*E®i£SI*£<Z> 
4 ] KM I S <tifM25C 

ISB. 

[»*«5] KM I SSSi©'>*< tfc|gl2EC 
?Stffc3£Bo 

[3S*^ 6 ] KM I S MH^ii, US l 
fi^Sv^c«Hx8a:»tf>ixfcm2^tSMroy— ^ • 

fc^*< £kKmiRCWE««£Km2R<E«JE$Wc 

by^i?*? (misfet) zmfc-tzz. tzmm.t 

tt, m 1 S«5«mtl*S i!2 Kte«JEffi«roJK^lcJC c 
£ -f 5 6 75S 7 v vf *ia>tEtt<z>¥3Mt3£ 

Bo 

£ -T 5 IS*« 6M7V vf jjtjj»e*t0>¥3M«l 

So 

[f»*Jg 10] Km 2 Ste«ffiffitt(4, K^ * A* 
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56M7V vf ft^fE&w^ffcgB. 
[ff#JSll] Km2KteSffiffi«tt, K^*;H?I 

mhK ft&wmtt \cm&ztix^zz.bzvmt-rztt 
#jf 6 nm. i v ^-fft^iessw^ffciSfio 
[UMt^s 12] Km i scaEiisrmi 2 RCf 
mmmti. y—bmmwLT<or-bmmb&i.x^z 

r£KJ;0«j££;h/r^5;i£*#»£i-3fS#Jgia> 
fill v^*i3»lE<fca>¥*»fl3£fi. 

[»#>f 13] Km 1 ©^*e#iJiSiga£ t Km 2 <d^p 

Mfe&ftSS*£©'>&< b^-fitt. KV— ^ • KU"f> 
J: 0 Ritfci £ &Hr®.b-r5>m*%L 
1 2S£«<©*iSWfc!gfi. 

[ii*3Si4] Ky- bimmbmm-<og i ?£z,m2<D 

f~ h 2 <DM I SFETSrtfiMMME 

*t#>1E««>2£$tf*:3£B. 

i»#js 15] Km i mmM¥m&m&mm\cn it e> 
ns££<bt^ K^^ssti^c^msi-e^iHEfesa 

©S*5m2«?iNeft:SI«-efe5^3i/i^«ct-, l!2© 
MI S FET^Itfcr £Sr4#tS[i:-r6i»*^6^fc 1 

i6] Km i mmm*mi*mtii&m£nv e> 

W^©m2©ip»{WW*T?*5 9*A^i*|C, 12© 
MI SFET^(tfcit*3S6*^l 1 WffuMBift© 

[M*gi 1 7 ] a&gm b tiiffimm<o±.\cmtit*m 

tfctc, S9ia^g?fffil*S<OJ$$S:l 0)imJ:!l»<)gBS 
Lfcr tSr»»£-r5»*^6*>bl lv^ix^EK© 

[fS^18] IWE¥*fl=1H*©»*iS*«nE^ir*-'»' 
S«£IS]*©BE*-efe5S!*3®l 7E*<o^»*SHt 

?F*fi«lffi«<OjaiStPCT?fe5fS*J®l 7E«ffl^* 

lit *^ 20] mi mtsM<z> i m#mm<D&m£=- > 
>^ t< v h iayf^ v ^ *s a >M©m 2 3?s;m©m 
1 SFET'^^r-rs^fr^Bfcdov^r, 
v Mtw^^^^«fcKm 1 ^«Sto^^®«J; t) 
jgv^SSo?mi»mM^F*e*feifi^*4rt*>, f/wy 

m 1 ^mM^^ss^* i 5 s^s 2 ^iic^wti 

f 1 2 StI©5F«fei8I»*» f - 

^tiiwi 1 &ss©^»fe2g£#*© tr—? ma.** 

Bo 



(3) 
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3 

2 1] Mi »^f»(MS*«)*Bi:3:y 

ISFET?rtt?>¥^ii^V>T, :n>vM/;** 

m i ^il^^MMJ; o »v^lB 2 iSmSo^FM^ 

* teoasttfg i ^m^^^FM^i ^ p ^ r >r /ke> tr— ^ & 

l^bi 2 0 nm£JlrtWttlt45*a*tU SbC 
tt£ 1 K«£«IE«*2 5 KfB l »«®*#6»««#*«:fc 

^to:i:^jti:t5aMl 2a»fc 1 5X1*1 
[»*S 2 2 ] S«3*®<£>!(5 1 a»«S<0¥*»#«*a> 

lEUv^x 4: LTtfrlEIRi <?> h^v 5 

9 IZ#3 J: 5 fcSMBSB 1 cr> h 9 *S«tf>*ffi 

4:. «nE+IBI6»it^3>'^^ h^-/H:Mt5Il 
^-ynymii^^fiJ^t t fete, 8515^- 

[ffisftS 2 3] Ml tt» 2 

# V^«E«W»ffl^^«»*»««J^SJA LMO S F E 
T^)ft*^««t5 - * £ £ 2 

[» ** 2 4] Rft i (o^mmmmmm t&m2<n* 

A IMO S F E T <0^* £ 4: £4$® 

i:i-*l»#*2 2E*«>^W*S6B<o»36*& 
[»#* 2 5] Iloh7 > v 1 * 9m%LK% 1 <£>^- 

Miami tor— vmmtmw<o^t^m2<DV- h& 
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»Btfc«:«fj«-t"SXafc^b**l(l*5l2 2IB«0*» 
[111**2 6] Sioh7^^iB«©v-7- K 

SII(Z)^^iAt^lS^> Wflffi2<Db?>i? 

x?ffl£<oy—x • KWyffl8iitS2»tIw 
«ttfc»A-rsxg&a»&/8*t»*S2 2Ett<z>^ff' 

[it** 2 7 ] »** 2 0 B*<z>*i»*3g«©«3t*" 

(7>5F«»Sr-<^>aAjfe^J:9»A-rsxSi:, 
> a yl^)ft^^«t:l 2 »tl^^ttt)4ril 

1 SlS^^^telS^*^ t°- iJ' fit ^ f> ± 2 0 nm 

[§»** 2 8 j a** 2 1 tem<o¥mto*m<o»tt 
h u ^ h * lxi 2 mmM<D*m%>&mm 1 

^ll©^«^lSM^)t- ^ffi«36»fe± 2 0 nmJ^ 
ft^&gtct: 0 -^ ^tjoj: o \z.4 *->&ASfeK: £ 19 ^A 

lis** 29] mi RiesjBg*&tfM 2 s^m 

^icj: ^«^^tLTV^r<k^4#®i:-r5f«*JSl^b 
[If** 3 0 ] £«*ffi<z>* l »«M^^»^««c^ 

S^Il©h7>^^^S2^)b7>'^^f 

K^t^lt^, MlsmiRt^m2^ h^^v 5 ^^ 
S«<^SIl:f t ^^tt»S«S:^*t § IS t , S3 

Hi:, MIE^— 9 ct ^tcMIsm 

1 <d h 7 y i-f 2 y-7, • k 
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[MM3 1] gn^m^y- Meawwettt 

MM 3 0 lE«©¥»#aSBtf>»afcfrfe> 

[MM3 2] »i smmmte, Nft^/UMi 
s f Ems r t zwrnt-tzm^m u&^2im 

[MM 3 3] RNft^^lMI SFETOSil 

0 1-0. 3VT% Km 2 Ste«£®«^^SRK«E 
(LSlMiMffi) te-0. 01—1. ovt^:i: 

$r#Sc<hf 5MM3 2lE*fc<o¥3MM£«o 

[MM 3 4] gNft^/UMI SFEKDBil 
SteSJE««^*®Ste«EE (L#VMfiSJ£) fci-0. 

oi-o. 3vt\ si2 Rummm^<o^mRmmm 

(L#V>fi®JE) teO. 3-5. 0 VCfcSnfcSrWflR 
*-*-*MM3 2E«^)*»(H61. 

[MM 3 5] KNf-Y^/UMI SFET<Z)Ml 
K1B«BEjm®XaK1HIE (L*vMWtEE) J2 0. 3 
-5. 0VX\ BEJB2S*aiE«««)«ffl[S(B«E (b 

#vMfi«J£) f±-0. 0 1 1. OVffcSriSrS 

**-*-*MM3 2Btt^¥«MMSB. 

[MM3 6] gMISlSSlt Pft^UMI 
S F E T-efca r. ZW&t-tZm&m l^b2lM 

2 9V^-fiXd*1B«l«>^»*»lt 

[MM 3 7] RPft*/HMI SFET©tt8l 

scai^^^is^ (l*v^«je) tto. o 

1 0. 3V-C% SSB2KlE«JE®«<DS®Ri|E«E 

(LS^IBWE) #0. 0 1 — 1. 0Vtl)5r^» 

**-r3MM3 em^^mwmmo 

[MM 3 8] KPft^UMI SFET^Sl 

1 — o. 3vr% 0EJfS2KK«EM^*9K6*S 
(LSVHBME) a*-0. 3 5. OVCMlkt 

1Wfc*:-r3MM3 6lEtto¥»#3£fio 
[J|*S3 9] gPft^/UMI SFETWRSl 

3 — 5. ovr% ^i2getiiw^ffie®E 

(L#V^««EE) *5 0. 01-1. ovt^:t» 
*fc-*-*MM3 6<fctf>¥SM«SBo 
[IS*® 4 0] SMI SFET^bfiftST-t-o^lHlR 

*7, 3 2 75 S3 6E*<0*W*aSO 0 
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[MM 4 1] SMI SFETiftS**ii[5IJlC»jttSJx 
*rJ:*WK4:i-*MM7* 3 2 7»£3 6B4t0>¥tt 

[IS** 4 2] SMI SFET^[j:«i^ffi^nt 
v**;ifc*«r«J:i-SMM4 lCtt^¥«*Kt. 

[MM 4 3] SMI SFETWitMft^t 
JE#flE@»«r«*bfcrfc«rW»4:'r*lll**4 2ES 

[Ht*jg4 4 ] *«JE#ElHl»dS3FaB8ttE«*^^ 

[MM 4 5] SMI SFET£Wi-£^l&iite[Hl&§ 
*«*Lfc::fc*4»«fcr*MM7. 3 27?/^3 6iS 

[MM 4 6 ] SM I S F E T «r*-T SXSPUffi** 
@Bfet*lt:tSr««ttSII*«7, 3 275^3 

[MM 4 7 ] S^»it*S[H&te2*mj£^£[Hl& t 
^«|c«E«:a*^5fc»oU*iaMi:^*l*U SS 

JS4 5Ett0¥Vtt£B. 

[mm 4 s ] mw*mm®m*mmmw£?&±®&t 

^«^«JE*:ffl*i-Sfc«>^a*iaKfc^«KU SS 

r-iI^t-^mi:^SM®i±i'ffi[HlSS^J: , 5lt»b'C, Sffi 
4 6Ctt0*TOfl3KB. 

[0 0 0 1] 

[SSLb0>5flJffl#»] *ffl[HK¥^*^® 
ISFET^t) Hr 

40 [0 0 0 2] Z.<DmWte, M— ^-blc««K>L#V>fl[ 
SJE^Wi-^MI SFET3&*fcttJ*SftSASig& a £& 

ffil^^^itlWMI SFET^r^-r^^aiHlS&^ 

[0 0 0 3] :^^fi> W— WfcJttcJ***^- hm 

m&wimiirizMm&RxmwzmtoMi sfet^ 

50 [0 0 0 4] wto«W«> WWH^i^Rttb^WK 



(5) 
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[0 0 0 5] 

©MI SFETSrStaaWft^BH-CfcS. fci3*9! 
MTCtt, MI S F E TOft*tt4Wi LtAiy- h 

T?*>SMOS FETSrMKi: «9^t5o 
[0 0 0 6] ^H3 9lC*3V^r», 3iS^)N7^ 

[0 0 0 7] B40I4, S6*<D*aiHllS^8J<t:36Brt © 
MOSFETS:*-r«A»*WrBSHt?fcSo h^Vv** 
* l tc:fc^T^*/iH?I*£4 0 0 4©^#B»jBfl[tt, 0»J 
t«*8#i«4 0 0 6 t, C<Z>^ 

*/l«**4 0 0 4^ttWSi:^ Mfi»JR4 0 0 5 
©■mt-C«fc**U#vHt«EEfcVnii ir-f-So 

[0 0 0 8] h7^^ 2©L#VMK«J£Vto2 £V 
thi fc»*5tt^bfev^4^tt^tt»*r»A-J-5««* 

&yt¥mzs<?—>>~>>y (7thyy^77^-s 

Lt^ t V jT*>^« ^t?^ffi«l5:^- hite»K4 0 0 
5^USAU h7^^1©ft^«U 

[0 0 0 9] r©£#^tt»*»A^S««*:JS*W-3 
tz.)b<r>4 *isfTibT&frmtf7X'*'X? l ^^-^3 9 

0 5 te, i39 (b) ©£ 5{-#^*^^©^fr-£i* 

[0 0 10] Sfc, y-Mfill«4 0 0 5fH*tt, 1 
Onm^f) 10 0 nmiS^- <D^M^(Di/^ 3 vRffc 

?2<DVm2 t h7>^^ 1 ©Vthi £te^#£t>© 

tf^J&T^ PMSSMLT h^^** 30VTH3 ©<fc 5 

EE© h 7 Vv 5 * * §:Mt5o 
[0 0 11] Sfc* H«bftv^, P3^g«©*®U:J¥ 
V^y- hBHbJK©S5WBEMO SFET^ ^V^- 
ftR^filEMO SFETi SrKW-^*aiHl»*»*36 

[0 0 12] mmCs PlMOSFETi:NiMOSF 
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[0 0 13] 

[5£^^»gtuJ:5i"r5»a] b^U !£3fe©*«lHl 

fc¥3WHSBrt ©MO S F E T Lit <fc 9 fc*rix^ 

aiiij8M»gf rti-asis© t# v^ieo h 7 > 
fc. 

[0 0 14] LfcaSo-C*-©*»#»R±fc***K 

itrtffe*©«*lHi©7^ h y y^77^-i8MS 
[ooi5] bfc^o-c, M^y-Mfem 

*fctt. *45»tl©MOSFET©L* 

K<tto-O\fc. 
[0016] 

i©*Mtt, KT©i5 4*a«:iofc 0 » l ©^ 
LTMOS FET^(^-f--r^^^20^±(Dl 

[0 0 17] $ btC, mi<D&&Rfc&&&&tm2<o 

©¥EW*ffi«©*fc**««««fc-t-6JK Sl^il 
KlEttEWft&tfKI 2 ©*®R3teajEffi«©ffl* ©¥® 

[0018] IB 2 ©#« t LTfttFlEgS 2 ©ScB^ifteaJE 
ffiW^aft^TBtt^ *-##J £ tiX v ^ -5 4: v * 5 £ 
tote* *fc**©spa«»*l-»*"*-6*S©«fcb 

X. ft©*jfe&SfcSo 

(i) ^^^^s^icwf^M^^fiJ-rSo 

[0 0 19] (2) ^^^/P«*|6l^WTftfi#tt^ 
(3) 

(4) m»«»*^»«i-*o 

»3 0f»l: LTfrtE2o^Jb©Sfr5*®KlE®E£ 



(6) 
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(^^/t^MfeWK) SrMOSF.ET©H-ff* 
[0 0 2 0] S4 fc L-CMIEM 3 <D^afS«<Z>^ 

IB 1 £>MO SFETd:$2 CDMO S F E T U # 

* m wiBjg i ^ e> * 4 ^sffi -r * t v > o fc ^a * 

[0 0 2 HI6 £ brig i ««§!<z>¥«#S« 

kukj* sn^i omo sFETt mm*mit&& t % 
ft 5 *M*B«-T?a»om— ©w«n-c»rt * ttfc * 

2 <^)MO S F E T 
fdttJlEIg 1 6 m 4 co#a^itffi-r 6 fc V > o fc#J££: £ 

[0022] ^7 * its i mmM<D¥m<*mm 
{-M&tsfLzm imosFE t kWiw.*m#mmtm 
ft ^ »«s-c*rit * tut <? * s^mft i^ma. znzrnz 

OMOSFETWU &*\Cffim%$lfrt>W$4<D^ 

[0 0 2 3] ma<D^WLk bTJ6»JB<a±K»«£*xS 

Bt**3 lOMmi^Sl **K¥3MHI CMO SFETS: 
»*U SblJl«(HEMOSFET^«HBJBl^&»4^ 

r si 8 (D*aia*o»Bi**ff ■ * ^mefHPPV 
[0024] mi o(D^wtt \.xms<D^wt%£®L<Dmm 

F E T <£>^ ^ */H!I«£>^ ^ */i^*EW««<£>8i £ £ 1^ 

LtxyAy^> ^ biMOSFEKDft^iW- 
!BlWmSl©*««*WA1-3BU 7*hw^ h/<# 
-vfc^^^icfflv^-f K**fi«3*riBAU #ctc:7;*- b u 

SFET(Df-t^^fW-^ l2^1iOT^$r 
miMW^Wfan^Wfo?*? r 4 ^ti^±2 0 nm 
«rt offittfc tr— * t ft a J: 5 {c*SA £ *l« ¥SJ *36B 

[0 0 2 5] $1 2<D^&h LTmTfSl 1<£>#I3l{c: J: 5 
¥WM£fiKl*3^-C* f7 P ^5'V'3>'lMOSFET(D 

7 ^ [Cffl^tryi/ -y V a VSMO S F E TOf t 
^*fi«MBK#*a>b±2 0 nmJKrtOffitt^fcr— * £ft 

[oo26]si3 ©fst b-cs«*®ogs i mmm 
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k. UE*»»ffi«oI l ^ b 7 y 2 ^ 
h7V^^S«©$H^- httW*»*t«iS 

-f-*X&£; SJIEUS^* h^* — LTflfrlB 
I10F7^ *M*0XSfc?FKtt*: bTHtrfE 

fcirzumk, h*— /uo±{cmftS £5 

K&JBIilft5y** -y~y^-T5 IS £ a> £ £ t> 
fc, SWB^^r*^«**J««l*^, '>ft< £t>ffll<£> 

[00 2 7] 114 0#a<t L-C«rlB3S 1 O^FM^a* 

(c b # v Mfi«ESiJfliP/8 I- 
WA b»*-f S r fc *«M«i: -T* ¥***««)«3S*S 

[0 0 2 8] $15 co^ai: bTHtlfESg 1 <O^F#B««« 

>r * ^^a^t*^ a s^itttits 
mm <DW&frm k~rz^fk*kotz 0 

[0 0 2 9] mi 6<D^$kk U!lOb7^^ffi 

>>isx?mmz.mmm 1 oy- h^K^^^sft^ 

^2<7)y-hite^4:?r^-r5Xg4:^b^ , 9, ffirlB 
mi<Dh : 7>&x9mi&ktt!K8S2 Y?->*J**W$& 
* \zMVLm l 3^b l 5 60^aSriiffl-r6 4:VNofc^ 

[0 0 3 0] Ml U$l^f7^^ 

»c»2W«S(7)^*/uffi«S:«*i-Sxa4:, 1 

JRl»«af^«**«Ai-5Xe4:, stnam2<^h^ 

i?x*&imkmfcm2 h ^ y \^mm i 

[0 0 3 1] $1 8(7)^4: ttxy/^^y h^M 
O S F E TCD^^^/L^1*S{C^ 1 %flffl<?5^>e»*^A 



(7) 
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m V U y > 3 yfMO S F E T <D*f- * ^/HS^tC 

<d^ % 2 igmm<D*i&VQ&m i &s^**4fc^^3 

[0 0 3 2] mi 9<D^Wtk bTWf5 1 8^S(:J:5 
^^^^«c-bicS«W^oSP5^W{-7^ h u>>* b'* 

^^{:iV^tf7 P ^^^3 ylMOSFET.©ft*^ 

b ± 2 0 n mKrt OffiBi- * ft 
5 J: 5^B»^^TS»»tt^»ASixS¥»ftaB^ 

giig^f 1 1" 6 # J& * * O fee 

[0 0 3 3] *2 0(Z>*at bT«HB2oJK±^ft*« 
KJ?(Dy— Mfi»fll*MO S FET©i-ft*^« 

h ^ ?mmtm 2<ob? >i?x*m%z<o&mcm 
tzzmmw- b&m&&j&&^zm&&miR-tz>izit> 

xm^> ftilfaffl 1 !g 2 tf> h7y^^®^*®[: 

^-y*^tt«MH***riii-sxai:, away- hie* 
**««o*ffitcf^3rasi<z>y— * • FW>wt 

j&ihSXgi:, ffirlB*ffflifeSR^ = v^^ b 
{^JRiail»«r^^— ^>^i-6XSid*fe*« tifc 

t> $ i ^j^/?^ h «iw ^2 (Dmrnw- b mm 
m& me y - * *«c £ tune k w t ^ ra ¥s» 

LtltM S ft * r £ i- 5 ¥SM«SB 

<J>ms+Qb /Cox+ 2 <f>t 

[0 0 4 0] <f>f ft, SSco^^/u^ l/^/l^-Cfe^o ^ 

Vth=AVti+B Vt2 
0^A, B ^ 1 CO^grCfc <9 , #*tf>®«tfV** — V* 

i9 3e*Ai:BS:««ii-S^i:^J:9, W-*«-bfc:** 
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[0 0 3 4] 12 2©?»i LTME2oEJLh£>S£5 

[0 0 3 5] ^2 3©*Si LTME!Bl0>#&a>e>» 
1 2 75^2 0 (D^S^IEaOMO S F E T^f>S^» Tt 
MET^n^EI&fctefflLTV^MOSF 
ET^ft ^/Uffi^t-it^ 1 #fa±IS«)'h £ V ^ JR 2 CO 
^/^Wtfto* b J* 5 * 2 (DMO S F E T \Z X *) Mffc £ 

[0 0 3 6] 12 4©fRtLtWE»l©¥a^b* 
1 2 2 0 <D^gL\£&m<OMO S F E T frMRflOTIJ 

[0 0 3 7] ^^MIE«JE#ffilHlKSr^F»5ltt^»«c|E 
■BlimftWillWWlIKJWtLfc. 125 
Ofai: LTMR*l<0#gW*b#l 2^2 0 

^is^como s f e t SrM»*i*smKt-ffiffl-r a t v * 

[0 0 3 8] ^2 6©#Si:LrS91E*l«)#«d>bJB 
1 2 7!j^ 2 0 <D#aiclS*<Z)MO SFET ^rffllS^Sbti 

^ o fc c . # 2 7 t 2 5 0#*^B* 

<z>ttiMM(Eiis t «rie* 2 6 <D^mc%m<Dmmnm& 

[0 0 3 9] 

M^*Sh7^^ (MI SF 

et) (Db#v^mjEVTH^T^{-<tor*-rr ^ 
(i) 

[0 04 1] 

(2) 

VT2^#^<0»3fttL#v^ffl[«EE<OlBltcKS*4xSo » 



(8) 
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[0 04 2] MBfHB»& (y- hl&RBI 

VrH=0ys+a • (Qbi/Cox) + jS 

mitt * ^WhWSL<o^ ^ */i"««0>*ffia> <b£&<D8s 

[0 0 4 4] ^3J:«9, y-MftHRsPJIftS 

/<?—>~>y~tz>^ktc£V)^ — m<o7* hi) y ?9 
£s 0 ra— x«±^HJtbtt^Naxr5PS«>M 

V™=0Ms+a • (Qk/COxi) + 0 - 
[0 0 4 7] COxi^t^COx2^ ; etL- ; ett^^fW(-^^ 

[0 04 8] ^©^iJcj:?)lPlBKti-^a*«fc*B*"C 

[0 0 4 9] SB3XU c SB5 4cp^a«rt6r 1 SCO 

f t^^«MAXg-eSSOL#V>«tJ£(D h7V 

coy* h u-Jx h<D%mh'<#— >=->^xMt^ 
SlAX^J; 9 45ft*/^#6«^«AXS-eMO S F 
ET©L#v^«ESr*J»T»&, 

Sfif St) l< lt^/«M^5MO S F ET 
ftfc b9>&x.fi i£ofc<»A*jh/rW*^ h7^ 
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[0043] ep*>, mtez*f&tomm&'<*->'~>'? 

So 

• (Q B2 /Cox) + 2 <f> f (3) 

I SFET(C*3V^TtR«^aiCj: 19. xy/N^^ 

£o 

[004 5] t^m, bIWW 

[0 0 4 6] r©li*©L#V^»tE«:ft*-ejEfi"C# 
5 0 

(Qb /COx2> + 2 <t>t (4) 
*f fct3«a^L*Wt«E^ h7^ 

[0050] •sat, ^mwm^titcmi^comm^ 

So 

[0 0 5 1] »6(7)fSS:i:5rit?, \^\<D^-**;v 

[0 0 5 21 JB7(D#fkS:i6r i-e, llsl^^ir^ 
^F*E»«AXS^S*S3J«S^£«t> b< »i^^/K^ 

t l < n*fr^frffim<nmz&tt&'£tiiz h7^ 

[0 0 5 3] 0©fHS:i:Sri 

h7y^^wft^^lf^^ft^ 
^«»3^»A**tfcjs*tra<P-e«>s»^r±, 



(9) 
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[0 0 5 4] fgi KD^^^^^^-e^^- b h 
#S Q Si 2^K^ri"C7t F l/^ 

iit^^ts r t frx*z s G 

[0 0 5 5] »13H1 7<D¥&&bZZkT*ftMb 

^SIE*tf>MO S F E TXtWMEMO S F E T L 
^^ftHa(iIK36eSrfl8*(-S5gr 5 r b #-e# s t 

MO S F ET^Mi Si^^#««*«iS+"S 
w<btfS-e#S 0 
[0 0 5 6] Si 9<D^&&bZ>ZbX7* Y V 

Tf 3 @S^±C0^fS(D b t V MK«J£(DMO SFET^l 

m<r>y* y y<nyt^&}/<9~i/~ >?b 2m<o^f 

[0 0 5 7] S20 0>^«& £ S - £ S2 <Dmm<D 

hWHt»*t4iit i oiiAp-rsffit-e, is 

L# V^f tEOMO S F E T t*filc#5ff ffliSfc 
So FLOTOXM^^y^Mt^I 

*IS»aMMMfi«© J: 5 fc h >*/HftWH© J: 5 ft IS 2 

G>Ht**>y-- hfeiw^rti-sxa^r-c^fc**^ 

left, «fctcxS*ri«W-*-*rfc«l<**<z>L#v^«m 
JE<^MOS FET£^BJ-#Sr £dS^#So 
[0 0 5 8] 12 1&U<2 2tO#S4ri:Sr b~?, 12 
0 ©fREKOMO S F E T&tfiftfEMO S F E T 
ttU^m«liIS»^»KB^ffl¥^«i5t-rsri:*5-e# 
S^V^ofcfPffl^feSo *2 3©fHS:t5rfC, It 

So 

[0 0 5 9] $24^M^^:iT, WftiC^JlCtt 
R^nfcMOSFET (MOS^t-K) -C<E>Sfi3& 

*^-C#So £fcjg2 4<B#«l;iJ:S«EE#ffi0ttSr* 
»^*IEie«ffi«r^i-S^^«SJlHlK36B{-««Ufc 
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[0060] §25, ^2 6&t5*2 7 0fMir5» 
"Ca*H*© b £ V ^SJECOMO S F E T ZMtfrTZtz 

=^ hft*«iaiSMy»*aiB**a-e**. Pt^ra 

[0 0 6 1] 

Hill, *«Mic«*>sjsi^iK«©Mos 

[0 0 6 2] r^-CSl^ffi^MOSFET^Pi 
^»»S«-h«-^*tlSNSMO SFET<ti-S<hS 
1 <&*«4*««<0^**/i^*i 0 4<o^««jB«ttP 

i^ftssiaotit^ §2^«iiS(Z)ft 
io6ia^) ft^w*^*— is—^yztifry* 

«»*WAr**fcJ: 9 ****** ^WWAfflv^^ 
— 10 6^ V^^^^y^S^^^ft 

*■|pJtc1S»(75M#^fc»^^^■cv^s^^^>, f2©^«» 
<^ * */HH*«r»*1" 5 fc » lc» A * ti S ^*E#> 

2RK»A£*lSo 

[0 0 6 3] ^r(0^m> IB 1 ^WiSS^ft^^i 
frSo £<b^ =f*e«lWAffi^^^^^ — 1 0 7 

Ml 0 7 £R8RIl 0 8 0iMXas»ftS»frt>*>S 0 

[00 6 4] $2 <O^F««»«<0««tt, — ^IC^-Y 
*/uK- ^XS{c*3V>T^^ixSo ^(D^co^m 

ft < £ t> y — 102 k t/^ >w& 103 
< -r s r. b as-c# s e 

[0 0 6 5] H2li, **^{C«t>SJR2 03aS«OM 

o s f e t S:*t«a«i4¥ia"e*>5. f i^hs^j 
b^mz^ffltomxm^* 9 >i 0 6^^ 
gffMKi;U8a»n-c v * s S2 <BH««-cte^* * a« 

V^X fc^Ftttt^Affl"^^^^^ — ^M 10 7 b^ffom 
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[0 0 6 6] 0 3lt *^{^t>6^2^HJS^J<^M 
O S F E T M*5 it 5 ^ ^^fe* 5 ^ A $ tL^S:^^ 

a -a' ^f®^-r«^:w^^f®ia-cfe5o m4&. * 

$£9!^fc>£fl 3 <£>|gl£0t]CDMO S F ET^tS^^ 

[0067] m3<Dn&m\zm^xn. ^wm^xm-* 
o3B6«^*3v >x tfB i xt^« 2 (Dmmmmmzm 2 <n 

0 7 ^IHPBl 0 8<DV>{ x&mt£Z>m&&*>z>o 

[0 0 6 8] H5tt, *&mz&t>Z>t&4<Dmifoffl<DM 
OSFETtJi-tTBt^WftTBH-Cfc*. J*4 0>Xlkfl| 

ic*3v^rr*, ^mvomAm-?*?<Ds<*->i 0 6^m 
2 <oiatwBi«^» 2 o^«tt»a(D^-^r*/w« 

WAffi^^^^^-^l 0 7 ^FflRIl 0 8©t>f 
[0 0 6 9] B6&r/H7flllll, S2&t;i3©III 

Stffffc J: 5MO S F E T ^>SIS t 1M LfcRWBI 
[0 0 7 0] F7^^Trld^Tr8MTr2 

4a>s>T r 3 it±mi(ommm^t>y), h?>isx* 

Tr9^?)Trl6 XtfT r 3 2^bTr3 9 YXfR 2 CD 
IBfcWcflSfc>0* F9^^Trl7^feTr2 3& 
r/Tr4 0HTr4 6 tefg 3 
[0 0 7 1 ] rGQ 5 *>EI 6 tC^i-MO SFETIi, %2 

-T5t>C0"e> B7|:/TtMOSFETtt, %z<o^Wh 

(DX'hZo B6Rt;H7i:*tMOSFETOi 

[0 0 7 2] H8tt, ££*<£>&ffilC «fc £ "f-f Uy^s > 
m (T r 4 7) % xy^^> ^ (T r 4 8) RXf 
Hux Vyi/g-Zl/Kfi (Tr4 9) WMOSFETOf 
^X*Sr^lfcRWH"e*5, g]6t£:j3ft£MOS FE 
T com 2 o^«feS«^>«l« £ H 8 <D^y vSl 
MOSFETWft^^*-!^ ^t^^r/^li 
-*vtttti!:i-5*:«>^«4bi:L-cy^ (P) * 
i: K— Xfi^^tt^, 50KeV, 2. 4X 

[0 0 7 3] i7(Cfelt5MOSFETc7)l2W^ 
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SS^i&^igsGDaLWNv;*^ > MMOSFET^ 

itlt/fny (B) &s K— XfljftS-tix 

%40KeV, 4. 5Xl0 n cm* 2 O^#T^A^ 

[0 0 7 4] a9ttft*l© h7^^-Cfe5T r 4 
7£Tr49, Sbl:**«©aSflt*5TrlfcT 
r 6C0L#V>fflajE^S!j^U^^^y- hMJ£ (Vcs) 

[0 0 7 5] $bt-b^V^«Eri#ttj»60<S#^ft* 

©Xftfri^ KWytEoi/2tit>*>0. 0 5V 

T r 4 7 , T r 4 9 , Trl r 6 U y is 

[0 0 7 6] M3e<^tt..BI9«>L#V^«E*rJB3rt* 
S^irl^U-CfcS^Yttir^S KW^tS (Ids) 

[0 0 7 7] HIl 1, 1 2W1 3«; H6lC*Ufc* 

% 2 o?Fie«»a««offiaitoH«*rjii 2 

J;5h7 V nr47 T r 4 9 tfthfftafS 
JfctfS" 1" *>*VM±" 0" i: LTO^T^^tL-Cv^o 
[0 0 7 8] flSl^#8**ft"C*>S 
h9^^Tr4 9©L#V^«E (*0. 00V) 

T r 4 7<DL#V^SJBE (W-O. 7 3 V) C9Wt-*3& 

[0079] &itm*<DfeWft<o&UY±m2<D*m®m 
mm^<o («, r^Pi) Cum] ^ffi-e^uxv^^o » 

j^jsRsn-tv^sii'frtt, m2<D^mvomj&<7>^ttt 

T*3^, ^fcB2^^fiS®^*ii:^Pi-C^^ :: T 1 
[0 0 8 0] f 2 CO WMSi«i 5 f t ^^i i Wf 
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«K3*V^Ha*S>5 - t&t>frZ>o "T4fo*>. IB2^ 
*E*»ft««OffiaitO»tMcJ:or t bft V^WEtt 

*flrt-*a*Pi— B«ifc-e*>o-c i «7>^*E^fiftffi« 

[0 0 8 1] *fc. m2^^F*«feSS^agco*i^-^i- 
bT*I£^{fc: S *fci*&<0 L ft v >ffi«JBEtf>ffi: £ £ 
j6S*>d»5o B14IJ, 1^— SSJt (0. 5) -ejR2^>7 

M*&Amg®« k mmzmt £ -frfc»£>a> u ft v 
[0082] 4i£R8Bsas4. o*imam5i*ii: 

IB 2 o**£*fi£«#<a®Sftf: <h »*t WW'S 

a* "TUB £ ft 5. 
[0 0 8 3] g] 7 ^^L^^2C0^F^fiSM^^> 

»«t SriBW 6 £ o XWf^&co b ft v >fiimJE & 
ffiRicasw- ^ 115 F±1£X9<Z> h 7 >- ^ 

£Tr 2.9<^bftv>>(iimjE^is , j^u^^^y— hm& 

(Vgs)^-T5 >-«&E (lDs)«r^U^:ia"C*> 

So 

[0 0 8 4] f^Uy^a >- h^^^^O^F^RlflS^ 

j£b Vtco. 1 VB1*PUfctft^SiEttS«SfESrai 

fc*3jR-C0>»16 (Hi 5-Ctt— ^««re^£*L-Ci> 
5) ^XlW^KK>ijE(Dl/2tmO. 0 
5 V^^^tzUk UV^ 9 

[0 0 8 5] B16I4, ffllEO h 7 VS?* ^ T r 4 8 , 
T r 4 9 , Tr24 &t/T r 2 9 COih^^ U y *y 3 K 

(I^Sr^tfR-C^bTV^o 
[0 0 8 6] 13 1 5^151 6 X ^xy^y^^y h h7 
* icioV>T t> b ft v MB WERT* K W v«Sft«Ftt 

©JI|ofl««:8*i:tobit5:^bW„ H17, l 
8 l 9 \ZL7F*T£ b \cm 7 tc^ bfc^w^;* ^/h 
h7^^ ic^v^-c t> SB 2 

£ »«: SrilSJ t-51tR-r 6fl:io T3f fflo b ft v ^ffiSJE 
[00 8 71 Sfc, B17, 18Rt;i9i:[^*St 



20 

KJZS h7^^T r 4 r 4 9 d^tt-PixS 

IB) £ [Mm] *fi^lt^5. 
[0 0 8 8] H2 Otel^eUl^bfc^/l'y^a 

*;Hi¥fT *»##lC»«*;h/O^T r 1 frhT r 

8 (omftmmm. k ±^ **^mz.*tf 5^2 

[0089]. b ft v ^siE t h«kjb 2 (o^tttissi 
«<z> mm it £ j&fn«a«ms is Jtw bi« k ft o r v ^ 5 □ 

ftMWW-^StUXV^ST r 9^5>T r 1 6 OffifPS 

[0090] rttfci^«{-, bftv^««ffitra««-*2 

^ftorv>6 0 K±<Z>H16«ttN^ir*^ffiMOSFE 
T^JtcoV^T^^Tftfca^ Pff^;HMOSFE 
T fcoV >t fc ra«ft»tt*r»-6*^-eft So 

[0091] 7^^«s«)mos 

T<DbftV^«BE^j: Q&^sL^ss'yx* ^ htWB^T* 

:7uyi/3>iKJBo#^-efc. JB 2 0^Mfe&£«*£> 

»«t ^aaifc *ia«o (c3i«-r * ^-c^fM <d b ft v msiwe 
{ctgj^T-ftstf^t)^ ini©JF3»ft»Aiitiw> 
>-^^ v F^f } f7 p ^^va v^-ccoi-^rcobftv^ 

tJE©MO S F E TiSB-©^ttftS*©^ftSfi± 

* it « i> =■ ^-bt- i * m»*-e ft * o 

[0 0 9 2] ^f^»MOSFET(Ol#^fi 
SE^KSIfO V(0#^, l[sI(07th^h^W 

y^-y^y^Igi: 2 mo^^^AI^-C^^/^ 

> MMOSFETtfyi/yv'a VlNMO S F 

iSCMO S FET^y^^> h§J<£>/5fM£)bft 
VHtSE^-rSfcfeco^fei: bT^T^ V (B) SrSJA 
b. ^©tf y l/y^a ySMO S F E T 4rfiSt 5 ^ 

V (P) ^^A-TSo 

[0 0 9 3] w(D^ft, ^-^^/^f^^^V^N^^^ > h 

&mmrtz&&»imkti:z>a & ^«-> ^^^^^^ 

ITW^ra— ffittt («Xl^±2 0nmW lCfcS«5S^: 
1r*mc&y) % ^MOSFETObftV^fflBE^ttfg 



(12) 



#P¥8-2 7 4 3 3 0 



21 

100 94] ^f>< :/#«<BMOSFET0>L 

[oo95] ( i ) » i <z>*««5j8affi«<z>*®Rtes 

JEj&S-O. 0 1 — 0. 3Ve, *2OTiBft»*««© 

^®Ste«£255-p. 0 1- 1. OVtfcSNft^ 

/HMOSFET, 

(2) JRl^«ft»«««^*BSte«ffidS-0. 0 
1-0. 3Vt, S 2 ©^*6»fiS««^$SKClJE 
tf*0. 3 — 5. 0 V-e*>SN^-**/H!MOS FET 8 

[0 0 9 6] ( 3 ) jfS 1 ^F*fi«bS*««^*©Steaffi 

a*o. 3-5. ov-e, l2^^MtSSS«^®^ 

eSffi^-o. 0 1- — 1. OV^SNft^lM 
OSFET 0 

(4) $1 ^^*e»fiSf^^$®ReuE^ o.oi 
— o. 3v-e. m2<D*moUffim<n&mw&m& 

ti>0. 0 1 — 1. OVtfcSPft^HMOSFE 

[0097] (5) si (D^mtomstm&ngtmRfem 

JE^o. 0 1— -0. 3Vt\ S2^*tfeSSf^ 
*ffiKIB«E^-0. 3 --5. 0Vt^5Pfir^ 
IM0SFET 0 

(6) ^l^Jffi«bS«ffi*fi^>*®SteSJE^-0. 3- 
-5. ovt, !B2^MMfiMK«>*SK*»B£^ 

0. 0 1 — 1. OVt^SPft^lMOSFET, 
[0 0 9 8] 

VlMO S FETi:xy/^^ >- FIMO S FE 

[0 0 9 9] IOi^ffi^?:l5(D»j^ LT 
a2 2Wi2 3l^to *1\ 122 (a) ^-fj: 
J&tffrl 0 — 2 0 QcmOPl^y =r>-S«2 2 0 
l<a*®tc$fc»rt:K2 2 0 2*r»J*U CVDftM*!) 
1 0 0 — 1 5 0 nm^f^Ov'y =*>^ffcj&2 2 0 3 £r 

So awa^y = >mtm2 203 

±1^7* h l/^ h^^-y 2 2 0 4 a SrKlt, -t*t*r 

-e* ^ ^ ltk^ y 3 >mtm 2203 x-^ 

^^^S^J:9|»*b-CfltHEiftftK2 2 0 2<D—&*U 

[0 10 0] Ikl^m 2 2 (b) t-TjM-cfc 9 tc, MIE^^" 
b l/^* h'<? — >'2 2 0 4 a SrfOltbfcll:', f&gHfcft 
iCjz^SOO- 1200 nm<Dm&(07<{— A'KlfcK 

220 5*»fi8i-s. ^^-ctdiEvy =>mtm2 2 0 

3S^(DT^8M2 2 0 2 «:6fc*U fcrfc^f&gtft; 
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l2 2 0 6?:4 0nm(Dj?Jl:M« o ftl^nW 
*^£:2 5 k e V©a:*yu=¥— -CjR»ftK2 2 0 6^® 
J: 9 8 0 nm#fi^$^ALtxy/N>^^ V bM 

MOSFET©ft*/HB8i45, Pl^yaySfi 
2 2 0 U?) fc*tt«fi*©i«V^P3l««2 2 0 7^f 

[0101] ifcicia 22(c) tc^H" <fc b fc, BB?L«rK 

h^-V2 204 c £r£r*:«c7£/« 
U flWEH!7La>fc y W^-V^r 7 5 k e Vtf^*/^- 
X*m&itm2 2 0 6^®<fc 9 8 0 nmftW^jiA 
ItfT'UyVa ylMO S FET^t*/W^N 
m.m%L2 2 0 8i:fftf5 0 

[0 10 2] atllr^Ur>3yaM 

ttSd^ 7^-M/^h^-y2 2 04 c^I» 
v?^ b/^ — ^2 2 0 4 c^dJfCtfa^LtV^ 

ffimjE^Mo s f e t *r»rit-e# 6 0 
[0103] m^m2 2 (d) i^-r &o\z., m&y* 

hlsi/X b'** — V2 2 0 4 c SrPIK LfcgL CVDfe . 

®i:Mt5o ^£>m> Mia^y s^y =^m±\zy* b 

kv ? ^h^^-y2 2 04 d^tt> -fcftSrr^telL 

-c^^y v-y ^yRSrK^x^f^sia^it 

T^yi/y^Vlg2 20 9 a, b£^J*£-t£6 0 
[0104] gCfdia 23(e) {^"T <t 5 89157* 
hu-^ b^^ — >*2 2 0 4 dSr*JHtbfc«, 
y v>f 5 x l 0 I5 gS(D K-Xi-eftAL, MM 

BONifl«©y-^«*2 210a, c, Jfct/KW 
y«*2 2 10b, d«r»J*i-* 0 
[0 10 5] #Ct;:l2 2 3(f) (C^-TJ: 5f-> CVDS 
^£9500—100 0nmOJ|^PSGl2 2 11 
*^ffii:*«t5o- ffiflBP SGMLLln^;*- bf 

^h/^-y2 2 0 4 e^lt, -tixSr-^^^^Ur 
»PSGlK221lSrl>*y b^s/^^afcfcSVMiK 

[0 1 0 6] #CtC[g]2 3 (g) {C^-TJ:?^ «HE:7* 
b Uv 5 ^ b^^ — V2 2 0 4 e^rftJSIbfcm, *'<v9 
19800— 120 0 nm^f^07;U^^Ai 

thW^h/^-y2 2 0 4 f^tt, 

*L-CT/U5:@Eili2 2 1 2 a, b -fr* 0 
[0 10 7] ftffl2 3 (h) \£7F-f£.0\C^ 8MB 7* 
h/^-y2 2 04 f SrflJPKbfc*, 
<Dtz*b<Di/}) nyl«2 2 1 S^rT'^X^CVD^IC 

Mi5T/l^ffii&2 2 1 2 a, b<D*^y^yK» 
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y bmRXfiTZf i/r>3 yiWO S F E T SrSBt fe 
ONft^/UMO S F E T fc± SftBlElBMMgttKB 

[oio8] z<d& itenrnmizx vsmztntNfr 
^;hmo s f ET\z£s>m9mu*m»mut±m 2 5 

C/T«il^f ^ 1/ 7 3 ylMO S F E T ^ 7* 

ylMOSFET(Oft^«2 2 0 8& 
tfi/ y =2 2 2 0 1 <o^F«*tt, H 2 4 J: 5 

iUtoyv^MLtv^. »ii»«S*«4fca> tr- 
affic r p i t JB 2 83«S!*«tt<0 tr-^ ffifiR^ttPiffi 

TOL^ HKmE&muMe ^ u-c^# & ti * mm 

^ y *^3LRU* P ^ ^ /i^M^^ric i:5CMOSSwi 

[0110] fttcEi2 *»wfc«*>a*6©safc 

=>2yR2 6 0 l(D*ffifc:Hi£asi^5 M mg|(Z) 
N^/V-2 6 0 2*»J*S*L"CV^5. N?^U2 6 0 2 
ftlCPMO S F E T^«StltV^o 
[0 111] N?x;V2 6 0 2C0M§tltV^^PS 

^&K2 6 0 lOSiiCliNSMOSFETiSS 
S^ntV^o NlMOSFETUNiy-^fl«2 6 
04a^ ftM«mtNlKWy««2 6 
0 4 basRttk*L-C1^6o y-^W2 6 04 aiKl/ 
-Y ^««2 6 0 4 b t<D?$<DmWL2 6 0 1 CQ*®T*£>5 

*/^M*«*2 6 0 7** h«^5pffiWJC«»^« 

m<tm2 6 0 6 Sr^lty- hl«2 6 04 c^Rtf?, 
*VCV^ 0 PIMO S F E T fcRI«l«tlSrS»Ut 

|0 112]*fc, PlMOSFET©ftW«* 

«*©^**/H**fc^*«*«U Bffaofci&vHitL 

*V0^ 0 ft^»Si«2 6 0 7?:W 

ftl^^(^#*<DL#VMiMffi^ 0. 2 V (NlMO 
SFET) b-1. 5V (PIMOSFET) Z>*g\ 
*^OL#V^fl[«JESr0. 6Vfc-0. -6 VKifflfBI-* 
fcfcM, ^«465G*k LT#»^«:4 0 k e V, 4X1 
0 »cm^>f ^ ^iiA^'C P SMO SFET^ft 
^/UffiiRlCtt^ffii^ NlMOSFET^fiSiit 
(0. 2) ©«^W^*/l^|«^»«»|CftAL;fc. 
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*-v£^*^k Lfc^va=AK<fc 9> SJ«S!co*ft 
-5 MO S F E T tf> L # V HMEE *gra<0ttf-»J1»-C # 
£ 0 0 2 6ic^-r£5fc:, 

[0 113] 12 6<£>3l6<£>JI;&60iJte, #*<0 

^ * fc ft S *»»««©»Wl*JKc 
[0 1 14] #Jx.tf, H^Lfti^ PSf^W*S«l- 

f^is^ms-e^^ss^^p^^u^^, pa!* 

WfrSfik P ^xy^l^timNiMO SFET^f 
^Lfci^ PS*8*ifirt©NSMOSFETOL 

/Wft<Z>N^MOS F ET<DL£Vvffi®Ei2 0. 3 V"Cfe 

[0 115] :<^)i^ PS*»ffSRrt©NSMOS 
F E T(Dft^/^lii® fcaff o W V£r&A L 
TO. 6VtcSJ»bfc 0 8^P^x;l/rt(Z)N®MOSF 
E (D^^^/ufi«— » 5 0 %©Iilfct>ftyaA 

[0116] f t^«*««2 6 0 7 tt, y— * • 

^.kD^fifcSttS^-ei 0 0 nm,t5»V^«ft»* 
£&~tZ>o f t*^«*««2 6 0 7©^«»S:1* 

wmo s F E T©f t*;HWi^R(Elfci^i:«ftJ 

asasu^. 

[0 117] *fc % U#v>«<o»J»tt«rlftl-b-f*fc«>lc 

IHI« J ? , «Sr4MmKT, itKttl/im^TirtM 
Ki&sfcSo rixtt, 121 4{ch7F&tiXi<^Z>fcmffi&}^ 

L# VMKBffi^l ^««(0«3&S 4 u mJEJLLMft S k MO 
SFETifti L-C©L#VMIi«)E3flS*{bLJl< ft*fc 
*-C*>So *fcH*B:Lftv^ »0fWI-b#v^«EE 
<D(£V^5>CDBd5 4 /tmKK^oy- ^ • KM^mi 

*4 Mm£TFk-r*wi:3&sa*LV\, 
[0 118] ^fc, a«CO^^r*^««««S:^-¥* 
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***j-a^-f v?^;na8*«st5Mo s f e T\cm 

ymtttdM-tZT-T* ^[HlK**^-r^MO S F E T 

v>. — Ric* icil r-f n^lHlKtx-rv^^yHslKJc: 
[oii9] fc«u^««<oWAJ!r*3fts, yt^mzs*? 

[0 12 0] ^fc^^- h US?* h*^*^J^*M*«:» 

*MM<BWrffiH'T?*>3. Pl^y=ySfi2 6 0 1l^ 
-hjffej»JBI^«ff(OS^S(£SJEMOS h7^^ 

(LVMOSFET) i:il5»JEMOS (H 
VMOSFET) d5K*tC>tt-CV>So LVMOSFET 

&mMW£ 3vc -estif^-r 5 ifr |C , filOnm^>y 

= ^RftR^s^y- htfti2 7 o i c ^mltv> 

5 e HVMOSFETtt, SaSSff<fcf5*:#^«JE (09 
X.II3 0V) l: ttff T? t 5 J; 5 1 0 0 n m©^ y 
a^R^R-Cffl^- hiffl2 7 0 2 c ^r«fCV> 
So LVMOSFETIt MfeftBttbTl 

«2 7 0 i e*r^*/HB«^ffllcRltari:^J:0 L 

[0 12 1] — HVMOSFETft hiffefi^l 
dUO 0 nmtJ¥V^«)JC|^*R^ffi>r^-^ftA-r6 t 
L#V>ffi«Efl 3 VJ£t_h£^»{£*:# < gftLT L£ 
5o ^w-C, i2 7l^fJ:5{-> HVMO S F ETCQ 

^FttWR* 2 7 0 2 e Lr**-^* £ t tC J: «9 

0. 8 v±o. lvicfflsitsitm^o 
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[0 12 2] 0 2 7iC*5V^Tte, ^- MfeBdRt bT, 
RJ?<Z>S*5MO S FET^>L#V^«E«|®C0||J£fi3J 

s f e T<D*f — h mmt irttv/ y = ismitm&m 

V\ HVMO S F ET(^y- hlfetSc!: LTv^y =J 
[0 12 3] r^J: i27^ip4ft 

W*»«o«i!*tt*r»Wt"5fc*©X^WBia-e*) 

So 

[0124] tf, i28 (a) 

2 6 0 3 2 6 0 1 ^*ffil^t5. — Jftftjl- 

[0125] &tC, 5/ y 3 * t L-C*R 

RfM-S^fcMJ: OH 2 8 (a) ©J:5 47^-/wKR 

m<Dm& * *iT v * 6 ffi4c fiJ¥ v * 7 ^ < — Kgtf fcR 2 6 

i/ y = >«^©T<D^iMtR«:»*-t- 5 th?ys? 
**ffii«tf>^>y 3y*Bis»BJLtB2 8 (a) 

[0 12 6] ^l-, H28 (b) GQj; ?(-l 0 0 Ota 
S^iBiiatCT 1 0 0nmOy-F8«2 8 0 1 &Bf& 
"T 5 Q 37 4 —)V KIMUR 2 6 0 3tt5 0 0 n mJ^±(Dj? 
V>RffclRC*>5o LVMOSFETt45h7^^ 
0 nm©y- MJftHSr*«t5fc*l^ H 2 
8 (b) COi 5 l-H VMO S F ET(Dt«^U^^ 
2 8 0 2^MU l/^M2 8 0 2^^^:LT 
V- FiM2 8 0 1 «rBfe*-t-6. 

[0127] ftjc, El«tc: 100 O'CeS^iiS^i-T, 

Mv^fb^w-evy = ySK2 eol feiMfci-s. hv 

MOSFETO^i^jCfil 0 0 nmCD^f — hR{bRi s fiF 
aELTV^<D-C«tA/if't<©**-e, LVMOSFET 
©R*|C©*1 0 nmCDg£>(fc:£l2 8 0 3^5^— hRftRE 

[o i 2 8] El 2 8 (d) ©J:5lci^-r*^3F#B 
toJ»f&<DlZlt><Dl'isx fB2 8 0 4*r»J*-*-S. HI 2 8 

(d) ^ciov^*r^i, lvmosfet^Wc^su 

i?^ h3ftS»**ftTV^S. — HVMOSFETOt 
2 8 0 4^:-^^^ ^ UjJ?oWty^ty$At 



(15) 



74 3 3 0 



27 

So 

[0129] &*<D#>-htmim<D±.\cy-hm 

S2 8 0 5^Mt5 o B**Ufti^s, y-MS2 8 
0 5 h®ffi8U*:7 — /u KUfbUI*^^ 

WMO S F E T<oy — ^ • KWHWt»*t5. 
[0 13 0] ftM, AlEi^y-hlg^^iH 

So 

[0 13 1] ftjc, ay^^h*-;uS:^-t5i:5 

S G ^ir*^««Mi**»rt-*-5fc*«>-f^^ftAX 
gtt, 0 2 8 (a) t*U7-f — /UK»ffcllt2 6 0 3 
c»Mt£B2 8 (b) fc»v^-h«ftiW*i:olll, 
M2S (b) offv^-hKftBBR*^B2 8 

( c ) <Dm^-hmtmM&3Mb<DWi-?i>^\ n 

\i^m\M2 8 0 3^)il:i/^ MR 2 8 0 4 &te&t%> 

[0 13 2] BI2 9tt, 8 SO I 

(Silicon On Insulator <DB&) 2£ 

JWBfBH^fcSo B2 9 ^-r 

<tsri^-e#5» vyavWBItt, HUM, 
fcSv^il, (T^e/i^rx) ^fixcof^t)!^ 

[0133] soi S«^ftv^9^S«o4§-g*{;ih^ s 

ttSo soistEi^m ^^^^mm^izmz 

ttli <h Ay b? * *;v««rt^^«ftiBS»fi: J: o Tfinj 
*9£*iS 0 

[0 13 4] B2 9SrfflV^«Ht**«rRW-rS. f» 
= VSS 2 6 0 1 1 /z mOS{bI 2 9 0 1^ 

LT 1 0 OnmOiefi^U ^>^2 9 0 2astfctt&*L 

y<^->2 9 0 3^rii«"c7>^^ h y V ^7 7 -f — ScWM 
ctD^-TSo MOSFET(Dft^*:^F 
Bl^a*^«S:K»t-CV^So hS2 9 0 3 £-7* 
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^ £ U*BW^W»*'/93yl2 9 0 2^ 

[0 13 5] ft£, jMHujfcCT, B2 9 (b) co J: b 
\C #n v£i 0 0 o^Sft^flss^rjaitft-f 5:^: 

x h®2 9 0 6 &'<*->'~>yvx&mmm*m&-f 

So 

[0136] 12] 2 9 (c) ICjol^Ttt, Ui/X Mg2 9 
0 6^v^^(cttMS ^tt*fi Jt b ft o ^> y 
3yS2 9 04, 2 9 0 SSr^s/^v-^^i-So 

i*Wft^i*)Jg«Ltt)J:v\ fttc, B2 9 

(d) 0<fc 5KLVMOSFETt£$|^— M&IUR2 
9 0 7£rHVMOSFETUlJ¥v^y— hfiJftIR2 9 0 8 

[0137] ft, HI29 (e) <D<fc 9 [Z&*<Dlf~- hj£ 
»±(C^hti2 9 0 9§:M«o ftf-, H2 
9 (d) O<t9{^-MS2 9 0 9^v^^iUN 
I^«»HtyaAlTLVNMOSFET^HVN 
MO SFET^y — X • 9 1 0S:»*L 

h7^^*s«s«o 4>ft< £ fcv^rtia*— 

ft*;^«(-fl, H12 9 (a) TM'^&A^tl/fc^ 

[0 13 8] SO ia&KWSl'VCri, 129 (b) <&s» 
Wtk<D$kWbm2V (a) ^u^Mg©|fflI^<7)H« 

[0139] B 2 9 fc*3l vttt, L 

XI 0 0nmi:»^SO I *«^»-frO|Bfi«{C 

*J«*SttSwt(cftSo IP*>, 

SJl«>lfS3ftS/hS < ftSf'*l-L# v^«JE<0»J«4a* 
<fc«9ii5<*e#So ^fc, ^^r*^«*««^iRSa« 

ftftsrtms. '>ft<^^, ^^^/i^a«T?fc 

Sffi^JB^aiS J: 19 5/ y 3 v»K*»< -e^ixtf^S:*. 
o|gWf4/hS < ft*fc«>U*vHK»J#««*j<S< "C# 
So tt*o»v^aNB*»K^»ftasoi»K 

So B^bftv^s, #*RftSBW^vy 

I^ft5MO S F E TtC^fUr fc^tRft*j*t2ir*fi 
lcL#V^«BESr»JI» , *e#S. CMOSiSOI 

«»HiStw*ft*jfc^"c*«-e#a. 
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[0140] m 3 o *&mz.&t>z>%$ 9 <omMm<D 

MO S F E T Sr*t«Sft4¥ffi0-efe5o ^^133 1 
H 0 3 0 ^Lfcfg 9 (Z)I»J(Z)MO SFET^A- 

[0 14 1] r r t'S 9 (7)^lM^MO S F E Tl:«, 

(Of— h&Mmm%Z3 0 0 5&m— CD^*/U^£_LtC 
Mj&£tlX\,^Z> 0 ^^{^9(7)^ffiM^MOSFET 
tt, Pl^SS-b{«^tl5NlMO S F E T 

-c, m i (ommw- hmmm^m 3oo4[isn@ 
(Til) ^y^y^ycMM^n^MosFET 

[0142] *ti, m 2 cnmmw- hmmmm® 3 0 

0 5lt FLOTOXW»^^y^7P-f^y 
^^ft^L-C*3^> J?^Wl0nmT^5o 5§«F 

LOToxws^^-ym h^/Hf&i^oT 

^mmmxnpm^»mmt^^x^^ 0 
[0143] h >*^&mmxttm ztitzm 2 <Dmm<D 

mmwmfrfrx^Zo ^tz^mmmxi^ l#vms« 

LT, tztefr^mMa^xm-* >3 0 0 8t* 

x ?f *e * v £ -r * a mm xm a l x v > § fc & y 

[0 14 4] $bC,Il^-biiIW^l3 0 

0 6 km2<Dmm<Dy-bmmmmwL<om3 0070a 

[0 14 5] COS^lt-efeoT^miOKl? 

bmfcmm&<vS3 0 0 6 ^12^11^- n 
H3 2I4, *&m\zmt>zm 1 0 <nmmm<DMo sfe 
[0 14 6] fR9<Dntemtmmz.m2<Dt&m<Dr—h 

ftoti^, mi OOjHft«jci3oi^rfc*2(Z)BtJ»(Z>y 
(DM 3 0 0 6 tS2 0iI(Dy- hitfe»Blffl«cOii63 0 

[0147] gi33(i *&m\z.&t>zm 1 1 (ommrn 
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^mo s f ET^stss«ft¥ffi0"e*5, mi 1<0 
nmm\c&\,^xn, %2<Dmw.<D / f- H6n«««3 0 

<D^m^xhoxhmi<omm<D^- bmtmm&<om 
3oo6i:S2 obij?<d^- btmmm&v>ns 3007 

[0148] jH 3 4 M\ *#91tC«;b*f& 1 2 03§2fc#J 
C0MOSFETSr«i-«5ttt35:spDBia-t?*>So f 12^ 

*yiSfrb$&2<Dmm<0#- h*6»K®t*3 0 0 5^ffllL 
fc*J*fcfto"CV^ 0 

[0 14 9] r©j:54»*i:t5f^ I2^)KJ?^ 

btmmm*ti3 o o 5©bw^*#ic»< rt>y- 

5te. **WlC«fc>5»l 3^WJOMOSFET$: 
*-*-*^ft¥»B"e*>5. 

[0150] as 1 3 (ommmn. no omg^jco^fi: 

16tHKfi«3 0 0 5«r«Ufc«*fc*o-CV>6. COJ; 
5*«*t-r**-e, S2^Kl?oy-hi»»K®«3 

0 0 5©RW«**i:»< t fc y-^w K w >-co» 

[0151] B36», *«wfc«fc>6* i 4 (Dmmm 

fc-So MO S F E TO K W yfSi: h tffi^l^- 

©y- vxmm^tiitMo v&m&mMK-m 

— KfcHU -t^^-ei^*S*s^gJtts^^"CV^So ^flcotf* 

D i D t#JEStbfeiKV^«JE"C*)SVPP^MOS^>f 
[0 15 2] :<D^MOS^t-KMl-Mn^t 
t5 ifSffiSb*^ <t 9 ^S^3 ft U # V ^«JEE^S5 < ft § fc 

#<ft5 0 ^ftfc%^^-^*>^iHiBo?ft*^a^ 
ifS<ft5o-es>-5o 

[oi5 3] -tr-e^soswctt, Mos^t-KM 

1 -Mn (O^^^/vmm^^ 2 (OffiftlggOl 
flJEdSftO. 0 0V) (Oh7^^fcttfflU ^^t- 

ft5K*f7 ? ^i^yva^««**<fta, -Tftt>^y- 
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b'&Wt<D*AO S *V Ktt i^tt 

<»*6*t«BE#ffiiaK«>S**r±#«^K<ft5. 
1~-<r oomo s ^>f a— V<n u* v^fntffitrJlft *«BE 

[0 15 4] ^2 0^-M6jSK««^ffifflJt«: 

[0 15 5] ^<£><fc5l-. &*<0*V>«£#EIeI&*:* 
afc-rS*"?, 0. 7V*»bl. 0 VSft^>ttifi:tKffi«T? 

[0156] ^tbiiiiiiHiisas 3801 x*mmmj£&<k® 

B3S3 8 0 2-e»*SixfcatJPift8— «BEi:U*ia 

OUT^bttl*©H»#«bott#lc- 5£<£>«JE£rl±i 
[0 15 7] NMOSh7^^M3 

«Wffi^L£vMK«JE GftO. 3 4V) (D^ss^ls** 
yfiNMOS h7>^^M3, M4&t*M5£:Mi& 
if *HU»S5 3 8 0 1 tcG6JB Lt^6 0 

[0158] £fcXWtEEX±leIBMB 3 8 0 2 tCIS, iff 
WCioit^NMO S h7^^M8(Z)!i-^ta^ 

ISmjE (^30. 5 0V) (Ox^y^^y MNMOS 

[0159] £ ^>tcStfiES*«JE^^[sIKaJ 3 8 0 2IC 
f/^^>3yfNMOSh7>'^^M7 (V t 

h=-o. 4ov) &&Lmzfrx&*)* *mmm±ftx 
nmos h 7 y ^© u# v^iEfi^tl-e 3 
fit5wi:tftS. t$*08f"Clirw3aS^t#v> 

2 <D*mvommm&*mw *»r t tc-r 
xa-ejtart- 5 * a* *r « t ft s . 

[0 16 0] 

MO S F E T<D^^*/^mz¥-Mfo\zm%t<D?FmV0$Z 
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l<«cwi— ©BffiH«s-c*>o-ct>. mi^^sstemjEH 

[0161] ( 1 ) n-»«±«C##m* < CO«IS(D L 

So 

(2) «ffraCU^/^U#V^««JEES:^r"t"Sifit»JEM 
OSFETt {g*JEMO S F E T £{g = ;* h -e^/fiT?* 

[0 16 2] (3) iatfBICU^<^«)U#V^tt«ffiSr# 
i~<5 NlMO SFETi PlMO S F ET*(S = ^>"C 

(4) flJlE (1) a»6> (3) ©MOSFETSrj8«t5 

are*«. 

20 [BBoffV«Rni 

[HIl] *«M«Ci3Jt6!Bl^3ll6«^MOSFET<0 

[B2] **M^*3JtS»2(D|glftffi(OMOSFETO 

[13 3] &&mc*3rtZ>m2<Dm&m<DMOSFET<& 

[13 4] **W^*5JtS*3 0Hlfi«<?5MOSFET<D 

[[3 5] *ii(^jt?>^4 (^HIM^MO S F E TO 
30 atSftspffiH-CfeS. 

[13 6] #«W-I:*3lt 5* 1 - 3 ©»S«Of y V 
a yfMO S F E T <0ftf*:ttft<S-SB<Z>1?--f X-^S^^r^ 

[13 7] 4^ni^43tt6]|Sl^3oXlKM«>3iv^v^ 
^ > hSMO S F E T ©:ft#«|ft*ffi<Z>1M X^lSSr 

[13 8 ] *«9Jfcl*3tt5!S 1^3 O^WJ^MO S F E 

TOWttitt:Kt5fc«)©ffi*8«^J:5MO sfet 

©*#ttft#«B©*>f x-^aasr^ LfettMBi-efcSo 
40 [139] *&m^&rtzmi<Dnmm<D7 ! 7 , i<'yi/B> 

lMOSFETOLt^filE«J^t5^- hm 

[1310] ♦JSWmSJSiroJlttWOT^U^^a 
ylMO S F ET^U#VMK*BE&«lj£i"5R0>y-- h 

[131 1] ^^l^tC^oft 813 6 <7)*{^ IfcMO S F E 
T<D*PX\ S 1 OiWJ^t>5MO S F E T O t# V^ 

50 ie««©ffiffltt:i:OBB«*^U^:^7 7-e*>So 
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T<D*PX% IR 2 ©3S««^«t)5MO S F E T © L# 

[1211 3] *ftmiC$3tfZm 6 ^C/TLf:MO S F E 
TOft, »3(Z)*JlSWlC«t>6MOSFET«>U#V> 

[Ell 4] 6 ^l^/T LfcMO S F E 

T^4"t, Sl^t/Sg2^HJ6^J(^MOSFETCOL# 

vmhwe t * 1 <D^f&(tom&mm<nmt<DM&&^ b*: 

[121 5] ^W^fcJtSJSl^StlfeW^^V^^ 

^ mmo s f e t<d L#v>fis«jE^rao3e-r§B^^— 
[mi 6] ^^fciottsmiosi^j^^^^^^ 

> hSMO S F E t SV^tttEtiUjttSB©^ 

[Hi 71 *»W^*3ftSH7©*^UfeMOSFE 
TOft, S 1 ^Hft^J(^>b5MO S F E t# 

[Ell 81 ^WlC&tfZm 7 (Om^^lsfzMO S F E 
TCD*T\ S2C0HSteWllC^^5MOSFET^L#V^ 
«HJE 4: ^ a » 2 <o^F«»ai 

[HI 91 *5IW{C*5(t^H7(D^(C^L^:MOSFE 

[02 0] >WfcElC:|8tt3l8 6 0*^bfcMOSFE 
T^*X% R 1 (D»S«|:ffib6MO S F E T©fi»« 

[02 11 *IS^{C*3JtSH6^>*^b^MOSFE 

Ttf>*-e, » 2 ©*»«li:«fcSMO s f e t ofifp« 

««<7>®Hit t <om&*^ bfc ^ 7 7 £ 0 
[0 2 21 **W^33*t*IB5 0jail««r^r4 t W*3S 

[H2 3] ^w^^Mts^s^jfiwsr^-r^fras 
[0 2 4i *ftmz&tfzms<Dmi&m<D7 t yi''y*y3 

ylMO SFET^ft */^«<0^tt»fi£## "T?*> 

So 

[0 2 51 *«Wlc:j3*t&J(!5©jaK«^j3lt5^u 

yv/ 3 ylMOSFETWWT^5o 
[0 2 6] **WtC*3lt5*6^)|OSt«^CMOS I C 

<o#r®0-C£>5 o 
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[02 71 *r«^^ft5^7 0Hlfi«^S5MEMOS 
FETftjgl C(O$r®0-e&5 o 

[02 8] **W^*3J'tS»7 0*Jfi«|(Oi«»ffiMO'S 
FETf^II C<D§i3tXSJll^f®0-e^>So 

[029] *¥&*m$vz>m8<Dn&mv>so i^mttm 
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